Supraependymal cells and fibers during the early stages of chick rhombencephalic development.
Supraependymal cellular elements are a constant feature in the adult cerebroventricular system. However, there has been no analysis of their distribution and morphology during the embryonic stages of the chick brain. The ultrastructural features of the rhombencephalic luminal surface of chick embryos ranging from stage 10 to 22 were studied with both scanning and transmission electron microscopy. In addition, immunocytochemistry and confocal laser microscopy were used to examine the presence of 68 kD neurofilaments in supraependymal elements. The ultrastructural observations revealed significant morphological differences in the apical cell surface between the cells at rhombomere boundaries and those in the rhombomere bodies. These differences support the idea that the boundary and the body of rhombomeres contain two morphologically distinct cell types. Supraependymal (SE) cells and SE fibers were present in the rhombencephalon of all embryos studied from stage 12 to 22. The cells were bipolar spindle-shaped. The SE fibers showed a characteristic spatial pattern within the rhombencephalon, following a straight course parallel to the rhombomere boundaries. The SE fibers showed varicosities and their endings contained small vesicles. Both SE cells and SE fibers were positive for 68 kD neurofilaments. Their morphology and reactivity for neurofilaments indicate a neuronal function. The constant presence of SE cells and SE fibers on the surface of the developing rhombencephalon, their special pattern and close relationship with the neural tube fluid (NTF) suggest that these supraependymal elements may be involved in a neuronal signalling pathway between different parts of the same rhombomere and also in chemical communication and integration within the ventricular system, linking distant parts of the developing central nervous system by means of NTF.